Activated mammalian target of rapamycin pathway in the pathogenesis of tuberous sclerosis complex renal tumors.
Disruption of the TSC1 or TSC2 gene leads to the development of tumors in multiple organs, most commonly affecting the kidney, brain, lung, and heart. Recent genetic and biochemical studies have identified a role for the tuberous sclerosis gene products in phosphoinositide 3-kinase signaling. On growth factor stimulation, tuberin, the TSC2 protein, is phosphorylated by Akt, thereby releasing its inhibitory effects on p70S6K. Here we demonstrate that primary tumors from tuberous sclerosis complex (TSC) patients and the Eker rat model of TSC expressed elevated levels of phosphorylated mammalian target of rapamycin (mTOR) and its effectors: p70S6K, S6 ribosomal protein, 4E-BP1, and eIF4G. In the Eker rat, short-term inhibition of mTOR by rapamycin was associated with a significant tumor response, including induction of apoptosis and reduction in cell proliferation. Surprisingly, these changes were not accompanied by significant alteration in cyclin D1 and p27 levels. Our data provide in vivo evidence that the mTOR pathway is aberrantly activated in TSC renal pathology and that treatment with rapamycin appears effective in the preclinical setting.